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Synthesis und Characterization

General remarks
All manipulations were carried out using Schlenk techniques under an atmosphere of dry nitrogen. Diethyl ether was dried over sodium, and freshly distilled before use. Dichloromethane, hexane, toluene and thf were dried using an MB SBS-800 solvent purifier and stored under nitrogen. As(SiMe3)3 was prepared according to literature methods. [1] [Fe(CO)5] was obtained from commercial suppliers and freshly distilled. The mass spectra were recorded from the solid sample with a Jeol AccuTOF GCX instrument. For the irradiations a mercury immersion lamp TQ150Z1 has been used.
Synthesis of [{Fe(CO)4}As(SiMe3)3] (1)
1 mL (7.2 mmol) of [Fe(CO)5] and 2 mL (7.2 mmol) of As(SiMe3)3 was added to pentane at room temperature. This solution was irradiated with a mercury arc lamp for 30 minutes. The solvent was removed in vacuo, the remaining solid dissolved in pentane and filtered. The solution was concentrated until beginning of precipitation and cooled to −90 °C for one hour. 
Synthesis of [{Fe(CO)4}AsD{W(CO)5}]2 (3D)
A 
Synthesis of [{Fe2(CO)8}AsH{Cr(CO)5}] (4)
A solution of 350 mg ( 
Crystallographic Details
General remarks:
Single crystal structure analyses were performed using different Rigaku Oxford Diffraction diffractometers. Data collection and reduction were performed with the CrysAlisPro [3] software package. Using the software Olex2 [4] the structure solution and refinement was carried out using the programs ShelXT [5] and SHELXL [6] . Further details are given in Table S1 . The structure of 2 reveals two independent molecules in the asymmetric unit. One shows minor disorder at the As2H2 and a CO ligand, respectively. There is no crystallographic indication for the presence of a cis-As2H2 isomer at this site. In contrast, for the second molecule, hydrogen disorder can be located from the difference Fourier map and is attributed to a 50:50 ratio of the cis and trans isomer of As2H2. This results in an approximate ratio of 75:25 trans:cis for the crystal of 2. Figure S0 shows the final model of the refinement. Crystallographic data and details of the diffraction experiments are given in Table S1 . CIF files with comprehensive information on the details of the diffraction experiments and full tables of bond lengths and angles are deposited in Cambridge Crystallographic Data Centre under the deposition codes CCDC 1943235-1943239. (7), Sb1-Si2 2.5721 (7), Sb1-Si3 2.5646 (7) Inspection of the torsion angles of the As2H2 unit in 2: 
NMR Spectroscopy
The NMR spectra were recorded on Bruker 
IR spectroscopy data
The IR spectra of 1 and 2 were recorded on a Bruker Alpha Platinum ATR spectrometer, in a glove box. The IR spectra of 3 and 4 were recorded on a Thermo Fisher Scientific Nicolet iS5 spectrometer. 
Computational Details
DFT calculations
The geometry optimisations have been performed with the Gaussian 09 programm [7] at the B3LYP [8] /def2-TZVP [9] level of theory. The final energy of the molecules was corrected from the zero point vibrational energy. The AOMix programm has been used for the construction of the orbital interaction diagramm of 2. [10] The NBO analysis has been performed with NBO6. [11] The topological QTAIM analysis had been performed using DGrid 5.0 [12] and Figure S15 was created using AIM-UC. [13] Figure S15. Selected Bond Critical points and Ring Critical point in 2. Table S2 . The electron density (ρBCP (e/au 3 )), the Laplacian of the electron density ( 2 ρBCP (e/au 5 )), the ellipticity (ε) and the total electron energy density (HBCP) of selected critical points in 2. Literature:
Critical
